Brattleboro rats homozygous for hypothalamic diabetes insipidus (DI rats) We conclude that supraoptic neurones in DI rats respond normally to acute systemic osmotic stimuli despite the total absence of vasopressin in these rats and despite their chronically disturbed water balance. This implies that the osmoreceptor mechanism which drives the supraoptic nucleus does not adapt substantially during prolonged disturbance of water balance and functions outside the normal physiological range of plasma osmolality, and that the reported alteration of noradrenergic innervation of the neurones in DI rats does not affect their osmotic responsiveness.
stimulation, induced by an intragastric injection of 10 ml tap water, reduced the discharge rate of each of four neurones from DI rats by 50% or more.
We conclude that supraoptic neurones in DI rats respond normally to acute systemic osmotic stimuli despite the total absence of vasopressin in these rats and despite their chronically disturbed water balance. This implies that the osmoreceptor mechanism which drives the supraoptic nucleus does not adapt substantially during prolonged disturbance of water balance and functions outside the normal physiological range of plasma osmolality, and that the reported alteration of noradrenergic innervation of the neurones in DI rats does not affect their osmotic responsiveness.
INTRODUCTION
About half of the neurones in the supraoptic nucleus of normal rats contain vasopressin; the remainder con¬ tain oxytocin (see Swanson & Sawchenko, 1983) . Some of these neurones discharge in a characteristic 'phasic' pattern when vasopressin is being released by the neurosecretory terminals in the posterior pituitary during, for example, dehydration (Wakerley, Poulain & Brown, 1978) or haemorrhage (Wakerley, Poulain, Dyball & Cross, 1975) and recent evidence from com¬ bined intracellular recording and immunocytochemical identification suggests that most phasically firing neurones contain vasopressin (Yamashita, Inenaga, Kawata & Sano, 1983) . The Brattleboro rat homozygous for the factor which causes hypothalamic diabetes insipidus (DI rat) is congenitally unable to synthesize hypothalamic vasopressin or its associated neurophysin (Valtin, Sawyer & Sokol, 1965) . Despite this, the supraoptic nucleus in DI rats contains a proportion of phasically firing neurones (Dyball, 1974; Leng & Wiersma, 1981 (Dyball, 1974; Leng & Wiersma, 1981 (Leng & Mason, 1982) . Furthermore, Scholer & Sladek (1981) (Leng & Dyball, 1984) , it has been suggested that the noradrenergic pathway may mediate inputs from peripheral osmoreceptors to vasopressin cells (Lightman, Todd & Everitt, 1983 (Dyball & Leng, 1982) .
MATERIALS AND METHODS

Experimental animals
The water intake and urine output of DI rats from the colony at AFRC, 
Osmotic stimulation
In each animal one cell was monitored continuously while plasma osmotic pressure was raised by an injec¬ tion of 1 ml l-5M-NaCl solution. The plasma osmola¬ lity was determined before and 30 min after the injec¬ tions from jugular blood samples (0-6 ml) using the freezing-point method of determination (Camlab micro-osometer): such injections produced an increase in plasma osmolality of 10-15mosmol/kg. After sampling, plasma volume was immediately replaced with isotonic saline. In four animals plasma osmolality was lowered by administration of an intragastric load of 10 ml tap water. In these experiments the neuronal activity was monitored for at least 40 min after the injection, during which time plasma osmolality fell by 8-12mosmol/kg. At the end of each experiment the neurohypophysis of the DI rat was removed, homo¬ genized in 0-25% acetic acid, and stored frozen until bioassayed for pressor activity (Dekanski, 1952) . No pressor activity was detected in any of the animals.
RESULTS
Treatment with vasopressin
Supraoptic neurones were classified into three groups according to discharge pattern using the criteria of Wakerley et al. ( 1978) : phasic, continuously active, and slow irregular neurones (Fig. 1) (Poulain & Wakerley, 1982 (Brimble & Dyball, 1977 (Wakerley et al. 1975 ) but a greater than normal proportion of oxytocin cells are inhibited by the increased blood pressure which follows injections of phenylephrine (Leng & Dyball, 1984) . By contrast, the present results suggest that the changes that occur in noradrenergic innervation do not affect the osmoresponsiveness of supraoptic neurones.
